Isolation and characterization of mesenchymal stem cells from the yolk sacs of bovine embryos.
The yolk sac (YS) represents a promising source of stem cells for research because of the hematopoietic and mesenchymal cell niches that are present in this structure during the development of the embryo. In this study, we report on the isolation and characterization of YS tissue and mesenchymal stem cells (MSCs) derived from bovine YSs. Our results show that the YS is macroscopically located in the exocoelomic cavity in the ventral portion of the embryo and consists of a transparent membrane formed by a central sac-like portion and two ventrally elongated projections. Immunohistochemistry analyses were positive for OCT4, CD90, CD105, and CD44 markers in the YS of both gestational age groups. The MSCs of bovine YS were isolated using enzymatic digestion and were grown in vitro for at least 11 passages to verify their capacity to proliferate. These cells were also subjected to immunophenotypic characterization that revealed the presence of CD90, CD105, and CD79 and the absence of CD45, CD44, and CD79, which are positive and negative markers of MSCs, respectively. To prove their multipotency, the cells were induced to differentiate into three cell types, chondrocytes, osteoblasts, and adipocytes, which were stained with tissue-specific dyes (chondrogenic: Alcian Blue, osteogenic: Alizarin Red, and adipogenic: Oil Red O) to confirm differentiation. Gene expression analyses showed no differences in the patterns of gene expression between the groups or passages tested, with the exception of the expression of SOX2, which was slightly different in the G1P3 group compared to the other groups. Our results suggest that YS tissue from bovines can be used as a source of MSCs, which makes YS tissue-derived cells an interesting option for cell therapy and regenerative medicine.